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Background. In a phase III, open-label, comparative, noninferiority study, 638 subjects receiving de novo kidney 
transplants were randomized to one of three treatment arms: tacrolimus extended-release (Astagraf XL) qd, 
tacrolimus (Prograf ) bid, or cyclosporine (CsA) bid. AH subjects received basiliximab induction, mycophenolate 
mofetil, and corticosteroids. Safety and efficacy follow-up data through 4 years are reported. 

Methods. Evaluations included patient and graft survival, study drug discontinuations, laboratory values including renal 
function and development of new-onset diabetes after transplantation, concomitant medications, and adverse events. 
Results. At study termination, 129 Astagraf XL, 113 Prograf, and 79 CsA patients had continued foUow-up. Demo- 
graphic and baseline characteristics were similar in all arms. Four-year Kaplan-Meier estimates of patient survival in 
the Astagraf XL, Prograf, and CsA groups were 93.2, 91.2, and 91.7%, respectively, while graft survival was 84.7, 82.7, 
and 83.9%, respectively. At least one serious adverse event was reported in the majority of patients in each group 
during the study (65.9% Astagraf XL, 69.8% Prograf, and 65.6% CsA). Renal function was not significantly different 
between Astagraf XL and Prograf HgbAlc levels were collected every 6 months; the 4-year Kaplan-Meier estimate for 
incidence of HgbAlc levels >6.5% was significantly higher for both tacrolimus formulations compared to CsA; 41.1% 
(Astagraf XL), 33.6% (Prograf), and 21.3% (CsA). 

Conclusions. In this 4-year follow-up report, patients receiving Astagraf XL and Prograf showed comparable efficacy 
and safety profiles, with a higher incidence of new-onset diabetes after transplantation but superior renal function 
compared to patients receiving CsA. 
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Tacrolimus immediate-release (Prograf; Astellas Pharma US, 
Inc., Northbrook, IL), a twice-daily immunosuppressive 
agent to prevent graft rejection, has weU-defined safety and eiS- 
cacy profiles (J). However, dosing nonadherence can contribute 
to graft rejection and late graft loss (2, 3). To improve treatment 
adherence, a tacrolimus extended-release formulation (Astagraf 
XL in the US, formerly called MR or MR4, and approved as 
Advagraf, Graceptor, and Prograf-XL in other countries) was 
developed for once-daily dosing (_/). Comparable steady-state 
systemic tacrolimus exposure with the two formulations in sta- 
ble and de novo kidney and Kver transplant patients has been 
demonstrated, allowing monitoring by trough levels as a surro- 
gate for area under the drug concentration-time curve (4, 5). A 
large, randomized, open-label study was designed to evaluate the 
safety and efficacy of Astagraf XL compared to Prograf and cy- 
closporine modified (Neoral; Pharmaceuticals Corp., East 
Hanover, NJ; CsA) when administered in combination with 
mycophenolate mofetil (MMF), corticosteroids, and basiliximab 
induction in de novo kidney transplant recipients {1). One-year 
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results were published in 2007 (1). Two-year data showed no 
unexpected safety or efficaq? signals with Astagraf XL in renal 
transplant recipients (6). Since then, extended-release tacrolimus 
has been approved in 74 countries for prevention of rejection 
after kidney transplantation. Herein, we report 4-year follow-up 
results of the original study. 

RESULTS 

This was a 1 -year efficacy and safety study (beginning 
in June 2003) followed by a clinical continuation phase. 

Patient Disposition 

In the Astagraf XL, Prograf, and CsA groups, 226, 219, 
and 223 patients, respectively, were randomized; of those 
patients, 214, 212, and 212, respectively, received at least 
one dose of study drug. Most patients entered the clini- 
cal continuation phase (182 Astagraf XL, 179 Prograf, and 
151 CsA). When terminated by the sponsor in March 2009, 
129, 113, and 79 patients in the Astagraf XL, Prograf, and 
CsA groups, respectively, remained on study (Fig. 1). Me- 
dian follow-up of those remaining on study was 4.7 years 
(range: 4.0-5.3 years). 

A higher proportion of CsA (22.0%) patients changed 
primary immunosuppressive treatment than Astagraf XL 
(11.5%) and Prograf (3.2%) patients. One of 26 patients 
discontinued Astagraf XL because of severe rejection; the 
majority discontinued because of adverse events (AEs). 
Crossover to another study treatment regimen to address 
AEs or severe refractory rejection resulting in study drug 
discontinuation was permitted; however, crossover to the 
Astagraf XL arm was not permitted. 

Demographics 

Patients eligible for inclusion in the Full Analysis Set 
had similar demographics and other baseline characteristics 
as in the 1-year report (_/). The study population was pri- 
marily male (>60%), white (>70%), and under 65 years of 
age (>88%). The mean age (SD) was 48 (13) years in the 
Astagraf XL and CsA groups and 49 (13) years in the Prograf 



group. In the Astagraf XL, Prograf, and CsA groups, organs 
from living donors were used for 48.1, 50.0, and 52.4% of 
patients, respectively. 

Immunosuppressive Drugs 

Mean trough concentrations of Astagraf XL and Prograf 
were similar up to 5 years' foUow-up, with mean concen- 
trations starting at 1 year ranging from 6.5 to 7.5 ng/mL in 
Astagraf XL and 6.1 to 7.8 ng/mL in Prograf Mean CsA 
values ranged from 115.0 to 177.4 ng/mL. 

MMF mean total daily dose during the extension was 
1,572, 1,551, and 1,774 mg in the Astagraf XL, Prograf, and 
CsA groups, respectively. Mean corticosteroid dosing was 
within the same range in all treatment groups (5 to 10 mg 
prednisone per day) with the exception of the 48-month 
visit in the CsA group where the mean dose increased to 
1 1 mg per day. 

Efficacy Results 

All regimens provided similar efficacy over the clinical 
continuation phase and had high patient and graft survival 
rates by 4-year Kaplan-Meier estimates. In the Astagraf XL, 
Prograf, and CsA groups, patient survival was 93.8% (95% CI: 
90.5%, 97.2%), 93.2% (95% CL 89.8%, 96.7%), and 92.5% 
(95% CI: 88.6%, 96.3%), respectively (Fig. 2A), while graft 
survival was 88.1% (95% CI: 83.7%, 92.6%), 85.4% (95% CI: 
80.5%, 90.4%), and 85.3% (95% CI: 80.3%, 90.4%), respec- 
tively (Fig. 2B) at 4 years' foUow-up. 

Subgroup analyses of death and graft loss showed no 
obvious sex or age effect. 

Graft loss had a numerically higher incidence in black 
patients than in white patients across treatment groups. 
Graft loss for Astagraf XL was 11.9% (19/160) in white and 
19.5% (8/41) in black patients, for Prograf was 10.5% (16/152) 
in white and 31.4% (16/51) in black patients, and for CsA 
was 12.3% (20/163) in white and 22.2% (8/36) in black pa- 
tients. For patients >65 years of age, graft loss rates were 
16.7% (4/24), 13.0% (3/23), and 30.0% (6/20) for Astagraf 
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FIGURE 1 . Patient Disposition. All randomized patients: screened and eligible for inclusion in the study. Full Analysis Set: 
All randomized patients who received at least 1 dose of study medication. 
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P-value 
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FIGURE 2. Patient (A) and graft (B) survival over 4 years 
in the three treatment arms. Percent of patient (A) and graft 
(B) survival over 4 years in three treatment groups, mea- 
sured in days. Number at risk indicates the number of active 
patients at each time interval. 

XL, Prograf, and CsA groups, respectively, compared to 
12.6% (24/190), 15.3% (29/189), and 12.5% (24/192) for 
patients aged <65 years. For females, graft loss rates were 
9.2% (7/76), 10.5% (8/76), and 15.9% (13/82) for Astagraf 
XL, Prograf, and CsA groups, respectively, compared to 
15.2% (21/138), 17.6% (24/136), and 13.1% (17/130) in 
male patients. 

As measured by the Cockcroft-Gault formula for glo- 
merular filtration rate (GFR), the adjusted mean difference 
in renal function of Astagraf XL-Prograf was 0.8 (95% CI: 
-1.0, 2.5) mL/min, Astagraf XL-CsA was 2.3 (95% CI: 0.5, 
4.1) mL/min, and CsA-Prograf was -1.5 (95% CI: -3.3, 
0.2) mL/min. The difference was not statistically different 
when comparing Astagraf XL and Prograf (^"=0.3930) nor 
Prograf and CsA (P=0.0889) but was statistically different 
when comparing Astagraf XL and CsA (P=0.0118), indi- 
cating higher mean renal function in the Astagraf XL group 
(Fig. 3). When measured using modification of diet in renal 
disease (MDRD), the adjusted mean differences were 0.6 
(95% CI: —1.3, 2.6) mL/min for Astagraf XL compared to 
Prograf, 2.7 (95% CI: 0.7, 4.7) mL/min for Astagraf XL 
compared to CsA, and -2.1 (95% CI: -4.1, -0.1) mL/min 
for CsA compared to Prograf Statistical conclusions were 
similar comparing Astagraf XL to other regimens (Astagraf 



XL vs. CsA, P=0.0083; Astagraf XL vs. Prograf, P=0.5400) 
but comparing Prograf and CsA yielded a statistically sig- 
nificant difference (P=0.0398) in overall function of the 
kidneys over 48 months. There was no treatment-visit in- 
teraction in either analysis (i^O.8779). 

Safety 

Forty-five deaths including one patient randomized to 
the CsA group who never received study drug occurred. 
Twenty-three deaths while on randomized therapy or within 
10 days of discontinuing and 21 deaths more than 10 days 
after last dose of randomized study drug occurred. Eighteen 
deaths (six Astagraf XL, eight Prograf, and four CsA) were 
related to infectious processes and 14 deaths were cardiac- 
related (five Astagraf XL, three Prograf, and six CsA). Four 
deaths occurred after 48 months (one Astagraf XL, two 
Prograf, and one CsA). 

Fifty graft losses occurred during the study, including 
16 (five Astagraf XL, four Prograf, and seven CsA) resulting 
fi^om chronic allograft nephropathy and eight (four Astagraf 
XL and four Prograf) resulting from acute rejection. Other 
causes included vascular thrombosis (one Astagraf XL, two 
Prograf and two CsA) and polyomavirus nephropathy (one 
Astagraf XL, one Prograf, and one CsA). 

At least one serious adverse event (SAE) was reported 
in most patients in each group (65.9% of Astagraf XL, 69.8% 
of Prograf and 65.6% of CsA patients). The three most 
commonly reported SAEs in all groups were increased serum 
creatinine, cytomegalovirus infection, and urinary tract in- 
fection (reported in approximately 5-8% of patients across 
groups). Polyomavirus infection occurred in 7.0, 8.5, and 
2.4% of patients in the Astagraf XL, Prograf, and CsA groups, 
respectively. Events in all except 39, 38, and 40 patients in the 
Astagraf XL, Prograf, and CsA groups, respectively, were 
reported as recovered (with or without residual effects). 

An overview of the number and percentage of patients 
with treatment-emergent AEs is provided (Table 1). The in- 
cidence of infection of any kind was higher in Astagraf XL 
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FIGURE 3. Renal function measured by Cockcroft-Gault 
equation over 4 years in the three treatment arms. Renal 
function measured by CrCl in milliliters per minute over 
4 years in the three treatment arms. Number analyzed 
indicates the number of active patients who had a labo- 
ratory assessment. 
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TABLE 1 . Overview of treatment-emergent adverse events 







IT 1. ul^l ul 


CsA 




(n=214) 


(n=212) 


(n=212) 




n (%) 


n (%) 


n (%) 


Any death 


i3 (6.1) 


16 (7.5) 


15 (7.1) 


Any serious adverse event 


141 (65.9) 


148 (69.8) 


139 (65.6) 


Any adverse event ieading to study drug dose clianges 


116 (54.2) 


134 (63.2) 


110 (51.9) 


Any adverse event ieading to permanent discontinuation ot study drug 


44 (20.6) 


39 (18.4) 


55 (25.9) 


Hyperlipidemia 


47 (22.0) 


49 (23.1) 


56 (26.4) 


Ilypertension 


72 (33.6) 


74 (34.9) 


'~JC\ /' O '"7 o \ 

79 (37.3) 


Intections (virai, bactenai, and rungai) 


143 (66.8) 


139 (65.6) 


121 (57.1) 


Cytomegalovirus infection 


16 (7.5) 


21 (9.9) 


17 (8.0) 


Cytomegalovirus gastritis 


3 (1.4) 


0 


2 (0.9) 


Cytomegalovirus viremia 


3 (1.4) 


6 (2.8) 


3 (1.4) 


Cytomegalovirus colitis 


1 (0.5) 


3 (1.4) 


0 


Human polyomavirus 


15 (7 0) 


18 (8.5) 


5 (2.4) 


Hepatobiliary disorders SOC 


12 (5.6) 


12 (5.7) 


12 (2.7) 


Renal and urinary disorders SOC 


91 (42.5) 


92 (43.4) 


113 (53.3) 


Neoplasms, benign, malignant, and unspecified SOC 


19 (8.9) 


31 (14.6) 


21 (9.9) 


Malignant neoplasms 


19 (8.9) 


22 (10.4) 


17 (8.0) 


Skin malignancy 


9 (4.2) 


5 (2.4) 


3 (1.4) 


Lymphoproliferative disorder 


0 


1 (0.5) 


1 (0.5) 


Other malignancy 


10 (4.7) 


16 (7.5) 


13 (6.1) 



Full Analysis Set: All randomized patients who received at least 1 dose of study medication. 



(66.8%) and Prograf (65.6%) groups versus the CsA (57.1%) 
group. AEs coded to the system organ class Neoplasms Be- 
nign, Malignant, and Unspecified were reported in 14.6% of 
patients in Prograf compared to 8.9% of patients in Astagraf 
XL and 9.9% of patients in CsA. White blood cell counts 
were observed in 5.3, 6.2, and 4.8% of patients in 
the Astagraf XL, Prograf and CsA groups, respectively. There 
was no observed increase in the incidence of infection, renal 
disorders, hepatic dysfunction, neoplasms, hyperlipidemia, or 
hypertension over time in any group. 

Overall, the incidence of discontinuation resulting 
from AE was 55/212 (25.9%) in the CsA, 44/214 (20.6%) in 
the Astagraf XL, and 39/212 (18.4%) in the Prograf group. 
No AEs leading to Astagraf XL or Prograf discontinuation 
were reported in more than three patients per group. Hu- 
man polyomavirus resulted in study drug discontinuation in 
three patients in the Astagraf XL and Prograf groups, and no 
patients in the CsA group. In comparison, the most com- 
mon reason for study drug discontinuation in the CsA 
group was gingival hyperplasia (reported in seven patients) 
and was not reported in the Astagraf XL or Prograf groups. 

At least one change in study drug dose was made because 
of AE(s) in 54.2% of the Astagraf XL, 63.2% of the Prograf and 
51.9% of the CsA group (itO.0444; Fisher exact test [two- 
tailed]). Higher rates of patients experienced tremor leading to 
change in study drug in the Astagraf XL (12.6%) and Prograf 
(10.8%) groups than in the CsA group (4.2%). Other differences 
were shown in rates leading to changes in study drug dose (neu- 
ropathy [1.9% Astagraf XL, 0 Prograf and 0 CsA], human poly- 
omavirus infection [4.7% Astagraf XL, 3.8% Prograf and 0 CsA], 



cytomegalovirus infection [0 Astagraf XL, 2.8% Prograf and 
1.4% CsA], diarrhea [2.3% Astagraf XL, 5.2% Prograf and 
0 CsA], gingival hyperplasia [0 Astagraf XL, 0 Prograf and 3.8% 
CsA], and hirsutism [0 Astagraf XL, 0 Prograf and 2.4% CsA]). 

Evidence of treatment-emergent glucose intolerance in 
the continuation phase was more common in the Astagraf 
XL and Prograf groups versus the CsA group. Patients who 
received either tacrolimus treatment had a higher incidence 
of glucose intolerance (fasting plasma glucose >126 mg/dL, 
HgbAlc >6%, insulin use, oral hypoglycemic agent use, or 
other antidiabetic use) than those in the CsA treatment 
group from month 18 through month 60; no meaningful 
differences were observed for any subgroup. Based on current 
American Diabetic Association recommendations, HgbAlc 
>6.5% was subsequently analyzed (7). Rates of HgbAlc 
>6.5% over time were statistically significantly lower in the 
CsA group compared to the tacrolimus-based groups but 
not between Astagraf XL and Prograf (log rank test: Pro- 
graf vs. CsA P=0.01; Astagraf XL vs. CsA P=0.0006; Pro- 
graf vs. Astagraf XL P=0.38) (Fig. 4). The 4-year Kaplan- 
Meier rate estimate of HgbAlc levels >6.5% was 41.1% 
(95% CI: 32.8%, 49.4%) in Astagraf XL, 33.6% (95% CI: 
25.3%, 41.9%) in Prograf and 21.3% (95% CI: 13.3%, 
29.2%) in CsA. 



DISCUSSION 

Data from the clinical continuation corroborate and 
extend 1-year findings. Evidence from this trial showed 
similar efficacy between regimens over 48 months' follow-up. 
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Astagraf XL 

Prograf 

Neoral 



18 



24 



30 



Time to Event, months 

Number At Risk 

AstagrafXL 162 162 160 126 110 98 82 71 68 63 

Prograf 151 151 145 110 90 84 81 74 63 62 

Neoral 152 152 149 113 95 87 79 70 57 54 

FIGURE 4. Cumulative incidence of HgbAlc levels >6.5% 
over 4 years in the three treatment arms. Percent of patients 
with HgbAlc level >6.5% over 4 years in three treatment 
arms, measured in months. Number at risk indicates the 
number of active patients at each time interval. 



Patient and graft survival rates were high (>90 and >80%, 
respectively) with no statistically significant pairwise comparison 
differences between groups; however, this study included a 
relatively low-risk population. Adherence was not evaluated; 
dropout resulting from noncompliance was similar between 
treatment arms. The higher rate of graft loss in black subjects 
at 4 years in all three treatment arms is compatible with 5-year 
data from the Scientific Registry of Transplant Recipients (S). 

Long-term efficacy observed is similar to recent stud- 
ies. In the European multicenter study in kidney transplant 
recipients, 1-year patient and graft survival in the Advagraf 
arm were 96.9 and 91.5%, respectively (4), and 98.6 and 
96.7% in the current study. In two large kidney transplant 
trials, 3-year results have been reported. In the SYMPHONY 
study, patient and graft survival in the low-dose tacrolimus 
arm were 95 and 90%, respectively (9). In the belatacept trial, 
patient survival with functioning graft in two calcineurin- 
free belatacept arms and the CsA arm were 92, 92, and 
89%, while graft survival rates were approximately 87, 88, 
and 84%, respectively (10). In the current study, 3-year patient 
survival rates in the Astagraf XL, Prograf and CsA arms was 
95.5, 93.2, and 93.9%, and graft survival rates were 89.7, 87.9, 
and 88.0%, respectively. 

Renal function was significantly better over 4 years for 
Astagraf XL than CsA when calculated by both the Cockroft- 
Gault and MDRD formulas; Prograf was significantly better 
than CsA only using the MDRD formula. The lack of in- 
teraction between time and treatment (test for interaction: 
i^O.8779) indicated that there was no evidence of differing 
rates of improvement in renal function over time between 
the treatment groups (i.e., the slope over time was similar 
between treatment groups); therefore, average differences in 
renal function were consistent after the kidney stabilized and 
were maintained through 4 years post-transplant. Having 
adjusted for month 1 renal function and time, this analysis 
supports the conclusion that Astagraf XL showed a benefit 
in renal function which was maintained through the horizon 
of collected data. However, the sponsor supplied Astagraf 
XL for the duration of the study and Prograf and CsA for 



only the first year. Other studies have shown better renal 
function with tacrolimus than CsA (11, 12). 

The incidence of new onset diabetes after transplant 
(NODAT) was significantly higher in tacrolimus arms, and 
the 1-year difference persisted throughout follow-up. Be- 
tween the tacrolimus arms, no meaningful difference in the 
incidence of diabetes markers existed. The higher incidence 
of NODAT with tacrolimus than CsA has been widely doc- 
umented in literature {11, 13-15). The long-term relevance 
of NODAT with Astagraf XL and extrapolations to other 
populations should be interpreted with caution and evalu- 
ated further. Comparative rates of NODAT with tacrolimus 
formulations have been reported in two other large clinical 
trials. In patients without a history of or baseline diabetes 
mellitus, the OSAKA trial reported NODAT in 16.1% of 274 
patients treated with Prograf and 13.2% of 265 patients re- 
ceiving the same dose of AstagrafXL [16). In the European 
study (4), the rate was 20.5% in both treatment arms, sim- 
ilar to the 1-year rates of 21.0 and 23.3% in AstagrafXL and 
Prograf, respectively, in this study. In addition, a systematic 
review of once-daily versus twice-daily tacrolimus revealed 
no statistically significant difference in NODAT incidence 
between formulations (77). 

Data for cytomegalovirus (CMV) and human poly- 
omavirus infections were only collected by AE reporting. 
Incidence of CMV infections was similar between treatment 
arms. The absence of systematic reporting for CMV disease 
likely contributed to the low rate of CMV infections. 

Human polyomavirus infections and changes in study 
drug dose were numerically more frequently reported in 
patients on tacrolimus than CsA. The same caveat as for the 
CMV infections applies because systematic reporting was 
not done. If a difference in the incidence of human poly- 
omavirus infections existed, it could be related to concom- 
itant dosing with MMF and the pharmacokinetic interaction 
between CsA and mycophenolate acid, which was not as 
widely known, and to MMF given at the same dose to pa- 
tients on tacrolimus and CsA (18). 

Statistical comparisons of treatment groups within the 
continuation phase should be interpreted with caution. As 
shown in the patient disposition (Fig. 1), fewer patients en- 
tered the "clinical continuation" from CsA (151) compared 
to AstagrafXL (182). Additionally, the Prograf and CsA arms 
included 22 patients classified as "withdrawal of consent" 
during the continuation phase whereas three patients in the 
Astagraf XL group had this classification for reasons for dis- 
continuation (Fig. 1). There was a difference by treatment 
arm in the amount of missing data and therefore censoring in 
the continuation phase of the study, which may be informa- 
tive rather than random. It is also likely that these findings 
relate to the commercial availability of Prograf and CsA and 
not Astagraf XL and because the sponsor supplied Astagraf 
XL for the duration of the study and only for the first year in 
subjects randomized to Prograf and CsA. Given this differ- 
ence in missing data, censoring by treatment arm, and the 
potential for informative censoring, comparisons between 
groups may be biased or confounded. 

The long-term safety profile of each treatment regimen 
in this study was consistent with extended use of immuno- 
suppressive regimens in transplant recipients. These findings 
provide long-term foUow-up and confirmation of 1-year 
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findings in de novo renal transplant recipients for adminis- 
tration of Astagraf XL in combination with MMF and steroids. 

MATERIALS AND METHODS 

Silva et al. (2) describes detailed methodology for the first year of this 
study; a summary is provided below. This was a randomized, open-label, 
comparative study in de novo kidney transplant recipients >12 years of age. 
Eligible patients were randomized in a 1:1:1 ratio to one of three parallel 
treatment groups: 

• Astagraf XL 

• Prograf 

• CsA 

Dose adjustments of primary immunosuppressants were allowed on the 
basis of clinical evidence of efficacy, occurrence of AEs, and whole blood 
trough concentrations. AH patients were to receive basilbdmab induction 
therapy (20 mg iv on day 0 and a second dose between day 3 and 5) and 
corticosteroid treatment. 

All patients were to receive MMF and corticosteroids concomitantly with 
study drug. The MMF dose was 1 g twice daily (bid) (1.5 g bid was per- 
mitted in black patients) throughout the study. Dose-equivalent bid, three 
times daily, or four times daily dosing was permitted if tolerability 
was a concern. 

Patients could cross over to another regimen within the study to address 
AEs or severe refractory rejection that led to discontinuation of study drug; 
however, crossover to the Astagraf XL arm was not permitted. Patients who 
crossed over to another regimen or discontinued primary study drug (but 
did not withdraw consent) were to be followed throughout. 

Patients were evaluated frequently during the first year and were eUgible 
to continue the clinical continuation upon completion. The first visit of the 
clinical continuation phase occurred at month 18 with subsequent visits 
every 6 months for safety and efficacy follow-up. However, biopsy-proven 
acute rejection data were only collected as AE reporting past year 1 . 

AH patients who received at least one dose of study drug were analyzed. 
Treatment-emergent AEs (reported as starting from first dose of study drug 
through the end of study) were summarized. Patient and graft survival were 
presented through 4 years posttransplant using Kaplan-Meier analysis with 
censoring on the day of last foUow-up. Kaplan-Meier analysis was also used 
to analyze events of HgbAlc >6.5% through 4 years with last follow-up visit 
used as censoring time for those without an observed event. Renal function 
over 4 years was assessed using a repeated measures mixed-model analysis 
of covariance with treatment and scheduled visit as factors while adjusting 
for month 1 renal function. In this analysis, the month 1 renal function was 
used as a surrogate for baseline covariate to allow this parameter to stabilize 
following kidney transplantation; therefore, claims for posttransplant dif- 
ferences between treatment arms have accounted for any differences present 
at month 1. The effect of time was also adjusted for by the model. 
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